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(57)Abstract: 

PROBLEM TO BE SOLVED: To remove a resist film on a 
substrate without leaving residue at the edge part of the 
substrate when the resist film is patterned by a silylation 
process. 

SOLUTION: A resist film having a prescribed pattern is 
formed on a substrate by a silylation process in at least 
a 1st region (region A) of the substrate having the 1st 
region and a 2nd region (region B) around the 1 st region. 
When a silylated product-containing layer 41 is formed in 
at least a surface layer part of an uncrosslinked resist 
film 40 in the 1st region or when a silicon oxide- 
containing layer 42b is formed in at least a surface layer 
part of a silylated product-containing layer 42 in the 1st 
region, the resist film in the 2nd region is protected with 
a protective member 3 so as to prevent the formation of 
the silicon oxide-containing layer 42b in the 2nd region. 
As a result, the resist film having the prescribed pattern 
is formed selectively in the 1st region. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the manufacture 
approach of the semiconductor device processed into a predetermined pattern, and the 
processed layer formed in said substrate is set to said 1st field and said 2nd field. With the 
process which forms the resist film in the whole surface at the upper layer of the processed 
layer formed in the substrate, it sets to said 1st field at least The process which exposes said 
resist film along with a predetermined pattern, and forms the bridge formation section and the 
section non-constructing a bridge in the surface part of said resist film along with said pattern, 
In said 1st field, it sets alternatively among said 1st field and 2nd field to the process of said 
section non-constructing a bridge which forms a silyl ghost content layer in a surface part at 
least, and said 1st field. In the process which forms a silicon oxide content layer in a surface part 
at least, and said 1st field and said 2nd field of said silyl ghost content layer In the process 
which processes said resist film along with said pattern by using said silicon oxide content layer 
as a mask, and said 1st field and said 2nd field The manufacture approach of a semiconductor 
device of having the process which processes said processed layer by using as a mask said 
silicon oxide content layer or said resist film by which pattern processing was carried out. 
[Claim 2] The manufacture approach of a semiconductor device according to claim 1 of 
protecting said 2nd field by the protection member, and performing it among said 1st field and 
2nd field in the process of said section non-constructing a bridge which forms a silyl ghost 
content layer in a surface part at least in said 1st field alternatively. 

[Claim 3] The resist film which forms the bridge formation section is used for an exposed part as 
said resist film. In said process which forms the bridge formation section and the section non- 
constructing a bridge in the surface part of said resist film along with said pattern in said 1st 
field at least The manufacture approach of the semiconductor device according to claim 1 which 
forms the bridge formation section in the surface part of the exposed part of said resist film, and 
makes the surface part of the part except said bridge formation section of said resist film said 
section non-constructing a bridge according to the process which exposes said resist film along 
with a predetermined pattern. 

[Claim 4] When exposure and bridge formation processing are performed as said resist film, the 
section non-constructing a bridge is formed in an exposed part. Use the resist film which forms 
the bridge formation section in a part for an unexposed part, and it sets at said process which 
forms the bridge formation section and the section non-constructing a bridge in the surface part 
of said resist film along with said pattern in said 1st field at least. The manufacture approach of 
the semiconductor device according to claim 1 which forms the section non-constructing a 
bridge in the surface part of the exposed part of said resist film, and forms the bridge formation 
section in the surface part of the part except said section of said resist film non-constructing a 
bridge according to the process which exposes said resist film along with a predetermined 
pattern, and the process which performs bridge formation processing. 

[Claim 5] In said 1st field, it sets at the process of said silyl ghost content layer which forms a 
silicon oxide content layer in a surface part at least. The manufacture approach of the 
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semiconductor device of said silyl ghost content layer according to claim 1 which processes said 
resist film into coincidence along with said pattern in said 1st field and said 2nd field by using 
said silicon oxide content layer as a mask while forming a silicon oxide content layer in a surface 
part at least. 

[Claim 6] The manufacture approach of a semiconductor device according to claim 5 of 
performing plasma treatment which contains oxygen in material gas in said 1st field in the 
process of said silyl ghost content layer which forms a silicon oxide content layer in a surface 
part at least. 

[Claim 7] Even if there is little substrate which has the 2nd field which is the periphery section 
of the 1st field and the 1st field concerned, it sets to the 1st field. Are the manufacture 
approach of the semiconductor device processed into a predetermined pattern, and the 
processed layer formed in said substrate is set to said 1st field and said 2nd field. With the 
process which forms the resist film in the whole surface at the upper layer of the processed 
layer formed in the substrate, it sets to said 1st field at least In the process which exposes said 
resist film along with a predetermined pattern, and forms the bridge formation section and the 
section non-constructing a bridge in the surface part of said resist film along with said pattern, 
and said 1st field and said 2nd field The process of said section non-constructing a bridge which 
forms a silyl ghost content layer in a surface part at least. In said 1st field, it sets to said 1st 
field at least alternatively among said 1st field and 2nd field with the process of said silyl ghost 
content layer which forms a silicon oxide content layer in a surface part at least. In the process 
which processes said resist film along with said pattern by using said silicon oxide content layer 
as a mask, and said 1st field and said 2nd field The manufacture approach of a semiconductor 
device of having the process which processes said processed layer by using as a mask said 
silicon oxide content layer or said resist film by which pattern processing was carried out. 
[Claim 8] The manufacture approach of a semiconductor device according to claim 7 of 
protecting said 2nd field by the protection member, and performing it among said 1st field and 
2nd field in the process of said silyl ghost content layer which forms a silicon oxide content layer 
in a surface part at least in said 1st field alternatively. 

[Claim 9] The resist film which forms the bridge formation section is used for an exposed part as 
said resist film. In said process which forms the bridge formation section and the section non- 
constructing a bridge in the surface part of said resist film along with said pattern in said 1st 
field at least The manufacture approach of the semiconductor device according to claim 7 which 
forms the bridge formation section in the surface part of the exposed part of said resist film, and 
makes the surface part of the part except said bridge formation section of said resist film said 
section non-constructing a bridge according to the process which exposes said resist film along 
with a predetermined pattern. 

[Claim 10] When exposure and bridge formation processing are performed as said resist film, the 
section non-constructing a bridge is formed in an exposed part. Use the resist film which forms 
the bridge formation section in a part for an unexposed part, and it sets at said process which 
forms the bridge formation section and the section non-constructing a bridge in the surface part 
of said resist film along with said pattern in said 1st field at least. The manufacture approach of 
the semiconductor device according to claim 7 which forms the section non-constructing a 
bridge in the surface part of the exposed part of said resist film, and forms the bridge formation 
section in the surface part of the part except said section of said resist film non-constructing a 
bridge according to the process which exposes said resist film along with a predetermined 
pattern, and the process which performs bridge formation processing. 

[Claim 11] In said 1st field, it sets alternatively among said 1st field and 2nd field at the process 
of said silyl ghost content layer which forms a silicon oxide content layer in a surface part at 
least. The manufacture approach of the semiconductor device of said silyl ghost content layer 
according to claim 7 which processes said resist film into coincidence along with said pattern in 
said 1st field by using said silicon oxide content layer as a mask while forming a silicon oxide 
content layer in a surface part at least. 

[Claim 12] The manufacture approach of a semiconductor device according to claim 11 of 
performing plasma treatment which contains oxygen in material gas in the process of said silyl 
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ghost content layer which forms a silicon oxide content layer in a surface part at least in said 
1st field alternatively among said 1st field and 2nd field. 

[Claim 13] The manufacturing installation of a semiconductor device which is a manufacturing 
installation of the semiconductor device which carries out silanizing processing of the resist film 
formed on the substrate with a sililation reagent, and has a silanizing processing room, the 
pedestal prepared in said silanizing processing interior of a room so that said substrate might be 
****(edX the protection member which protects the edge section of said substrate, and the 
means which carries out derivation close [ of the sililation reagent ] to said silanizing processing 
room. 

[Claim 14] The manufacturing installation of a semiconductor device which is a manufacturing 
installation of the semiconductor device which carries out pattern processing of the resist film 
formed on the substrate by dry etching, and has an etching processing room, the pedestal 
prepared in said etching processing interior of a room so that said substrate might be ****(ed), 
the protection member which protects the edge section of said substrate, and the means which 
carries out derivation close [ of the etching gas ] to said etching processing room. 
[Claim 15] The manufacturing installation of the semiconductor device according to claim 14 said 
whose dry etching processing is the plasma treatment which contains oxygen in material gas. 



[Translation done.] 
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* NOTECES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacturing installation of the 
semiconductor device for enforcing the manufacture approach of the semiconductor device 
made detailed, and this manufacture approach about the manufacture approach of a 
semiconductor device, and the photolithography approach. 
[0002] 

[Description of the Prior Art] Detailed-izing and high integration of a semiconductor integrated 
circuit in recent years progressed to the next generation in three years, a former generation's 
contraction-ization 70 percent's was performed and the design rule has also realized 
improvement in the speed of a semiconductor device with contraction-izing. It is becoming 
important that the thing processed minutely, such as considering as multilayer-interconnection 
structure similarly, is [ the wiring section ] also needed by narrowing the occupancy area of the 
capacitor in gate width, DRAM, etc. of a gate electrode of a transistor, and a contact hole etc. 
forms the thing of the detailed diameter of opening similarly further in order to process »a 
semiconductor device minutely. It follows on devices, such as a transistor and a capacitor, 
becoming complicated structure and solidifying, and the interlayer insulation film has been thick- 
film-ized. 

[0003] The above-mentioned detailed-ization has been attained by an advance of the ultra-fine 
processing technology in the production process of a semiconductor device, and high resolution- 
ization in the photolithography process which is the technique imprinted on the photosensitive 
organic film (photoresist) to which the circuit pattern was especially applied on the wafer side 
using light 

[0004] In a photolithography process, the lower limit of the pattern in which an exposure imprint 
is possible is exposure wavelength extent Moreover, in case an exposure imprint is carried out 
although defocusing tolerance is required, if a pattern is made detailed by the level difference of 
a substrate, the aberration of the lens of an aligner, etc. to exposure wavelength extent the 
amount of defocusing permissible to pattern formation, i.e., the depth of focus, (DORDepth Of 
Focus) will decrease rapidly. Furthermore, if a pattern makes it detailed, the contrast of a 
pattern optical image will fall and it will fall, the margin to fluctuation, i.e., the exposure tolerance, 
of light exposure (effectual light exposure also containing the reflected light from a substrate 
substrate). Then, it is the flow to current that the exposure light source of shorter wavelength is 
used as detailed-ization of a semiconductor integrated circuit progresses. 
[0005] As the above-mentioned exposure light source, g line (436nm) or i line (365nm) of a 
mercury lamp is used for the pattern imprint of the semiconductor integrated circuit of 1.0-0.5- 
micrometer Ruhr, and, specifically, i line is mainly used for the pattern imprint of 0.35- 
micrometer Ruhr. Moreover, the technique which uses and exposes KrF excimer laser (248.8nm) 
for manufacture of the semiconductor integrated circuit after 0.25-micrometer Ruhr is 
developed. In the future, ArF excimer laser (193nm) or an X-ray may be used. 
[0006] However, equipment and ingredients, such as that a facility and investment for 
development are required to newly introduce an aligner with short exposure wavelength. ** 
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material further used for the exposure light source and an aligner in the short wavelength field 
after ArF excimer laser, and a resist, are current development stages, and. as for not existing 
etc., short-wavelength-izing of the above-mentioned exposure light source has [ the thing with 
the engine performance which can be equal to production ] many technical problems which 
should be conquered. Then, in order to attain high resolution-ization in a photolithography 
process, research and development in the approach of forming the pattern below exposure 
wavelength is done, securing not only short-wavelength-izing of the exposure light source but 
the depth of focus. 

[0007] As an approach of forming the pattern below exposure wavelength, the surface imaging 
(Top Surface Imaging) technique (henceforth a silanizing process) of silanizing only the surface 
part of the resist film alternatively attracts attention, securing the above-mentioned depth of 
focus. In this approach, since it is compatible in high resolution and high dry etching resistance, 
it is the technique especially expected in the resist process after ArF excimer laser. 
[0008] As an example of the above-mentioned silanizing process, the manufacture approach of 
the semiconductor device by the silanizing process of a positive type is explained below with 
reference to a drawing. 

[0009] First, as shown in drawing 1 1 (a), the substrate 10 which formed various semiconductor 
devices, such as a transistor, on the active region of the silicon semi-conductor substrate 
separated by the isolation insulator layer, covered them and formed the interlayer insulation film 
is formed. Detailed illustration of a semiconductor device etc. is omitted on a drawing. Here, 
since the front face of a substrate 10 forms various components on a semi-conductor substrate, 
it is the field which has the irregularity according to the configuration of a component 
[0010] Next, as shown in drawing 1 1 (b). the resist film 40 is formed in the upper layer of a 
substrate 10. Here, as resist film 40, an acid is first produced by the thing which carries out 
crosslinking reaction immediately after exposure, or exposure, this becomes a catalyst, and 
although what kind of thing is sufficient as what carries out crosslinking reaction in 2nd order by 
subsequent baking processing as a crosslinking reaction device, the resist film of the type with 
which the exposed part constructs a bridge is used. 

[0011] Next, as shown in drawing 1 1 (c), the pattern light LP of a positive image is irradiated at 
the resist film 40 using a SUTTEPA aligner by using as a mask the mask (mask which leaves a 
part for an unexposed part as a pattern) MP of a positive type. The molecule in the surface part 
of the resist film 40 of the exposed part forms a lifting and the bridge formation section 41 for 
crosslinking reaction. 

[0012] Next, as shown in drawing 1 2 (d), the silyl ghost content layer 42 is alternatively formed in 
the surface part of the section (resist film 40 part except the bridge formation section 41) of the 
resist film 40 non-constructing a bridge under reduced pressure by the gaseous-phase silanizing 
method for exposing a resist film front face into siliiation reagent S of a gaseous phase, or the 
liquid phase silanizing method immersed the whole substrate in which the resist film was formed 
into siliiation reagent S of the liquid phase. This uses the phenomenon which siliiation reagent S 
diffuses in the section non-constructing a bridge, although diffusion of siliiation reagent S is 
prevented in the bridge formation section 41. 

[0013] Next, as shown in drawing 1 2 (e), by performing reactive-ion-etching (RIE) processing 
using the plasma (02 plasma) E which contains oxygen in material gas as a dry development 
silicon oxide (SiOX) content layer 42b is formed in the surface part of the silyl ghost content 
layer 42, and the field except silicon oxide content layer 42b is set to silyl ghost content layer 
42a. To coincidence, it is this 02. Etching processing of the resist film 40 which contains the 
bridge formation section 41 by using silicon oxide content layer 42b as a mask by plasma 
treatment is carried out, and the positive pattern which leaves resist film 40a for an unexposed 
part is formed. As subsequent processes, pattern processing of lower layer insulator layer or 
electric conduction film of the resist film etc. is carried out by etching processing of RIE etc., for 
example by using silicon oxide content layer 42b or resist film 40a as a mask. 
[0014] Although the manufacture approach of the above-mentioned semiconductor device 
explained the silanizing process (process which forms a pattern in a part for an unexposed part) 
of a positive type, it can be made into the silanizing process of a negative mold by making an 
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exposed part diffuse a sililation reagent alternatively, forming a silicon oxide content layer in the 
surface part, and forming a pattern. 

[001 5] The manufacture approach of the semiconductor device using the above-mentioned 
silanizing process serves as the same principle as using the resist film of a thin film optically 
from making only the surface part of the resist film resolve, and becomes possible [ securing the 
large depth of focus and forming the pattern of detailed high resolution ]. Moreover, since it is 
not necessary to use a transparent resist and a resist with the high rate of light absorption can 
be used, the reflected light from a substrate substrate can be pressed down, the standing wave 
effectiveness can be reduced, and pattern dimensional accuracy can be raised. 
[0016] 

[Problem(s) to be Solved by the Invention] However, in the manufacture approach of the 
semiconductor device using the above-mentioned silanizing process, in the process which 
removes a silicon oxide content layer and/, or a silyl ghost content layer, when exfoliation time 
amount is insufficient, there is a problem that the residue of a silicon oxide content layer and/, 
or a silyl ghost content layer occurs in the edge section of a substrate. 

[0017] The above-mentioned problem is explained with reference to a drawing. The case where 
pattern processing of the resist film 40 formed in the upper layer of the substrate 10 as shown 
in drawing 13 (a) is carried out according to the above-mentioned silanizing process is 
considered. Drawing 1 3 (a) is the important section sectional view showing the field near the 
edge of a substrate. As a manufacturing installation of the semiconductor device used in the 
production process of a semiconductor device In order to prevent there being much what fixes 
and processes the periphery section (edge section) X of a substrate by the pawl, and the resist 
film adhering at this pawl, and polluting By the edge rinse which used resist film removers, such 
as thinner, immediately after spreading of the resist film, the resist film in the periphery section 
(edge section) X of a substrate exfoliates, and the substrate is unreserved. 

[0018] When silanizing to the resist film 40 formed in the upper layer of the above substrates 10, 
as shown in drawing 1 3 (b), the silyl ghost content layer 42 will be formed in a surface part 
including the side-attachment-wall front face of the resist film 40. From the top face of the 
resist film, sililation reagent S is the thickness T1 of the silyl ghost content layer 42 which is 
spread only in an one direction but is formed on the top face of the resist film. For example, 
although it is about 0.1 micrometers Thickness T2 of the silyl ghost content layer 42 formed in a 
side-attachment-wall front face in the side-attachment-wall surface part of the resist film since 
a sililation reagent is spread on all sides Thickness T1 It will be formed thickly. 
[0019] the above-mentioned silyl ghost content layer 42 — receiving — 02 plasma treatment — 
carrying out — if — drawing 13 — ( — c — ) — being shown — as — a resist — the film — a 
side attachment wall — a front face — it can set — silicon oxide — content — a layer — 42 — 
b — ' — and — silyl — a ghost — content — a layer — 42 — a — * — thickness — 
respectively — a resist — the film — a top face — setting — forming — having — silicon oxide 
— content — a layer — 42 — b — and — silyl — a ghost — content — a layer — 42 — a — 
thickness — thick — forming — having — *****3M«* . 

[0020] Therefore, if exfoliation sufficient in the exfoliation process of the usual resist film has 
become difficult and exfoliation of silicon oxide content layer 42b in the side-attachment-wall 
front face of the resist film and silyl ghost content layer 42a has inadequate exfoliation time 
amount When exfoliation is performed from the condition shown in drawing 13 (b), as it is shown 
in drawing 14 (a) Moreover, when exfoliation is performed from the condition shown in drawing 13 
(c), as shown in drawing 14 (b). a silicon oxide content layer and/, or residue 42c of a silyl ghost 
content layer will occur in the edge section of a substrate. Residue 42c will be left behind to the 
periphery section (edge section) of a substrate 10 as shown in drawing 14 (c). Since it becomes 
the cause of film peeling when various layers are formed with a CVD method etc. in a back 
process, it is necessary to remove this residue 42c completely. 

[0021] Moreover, since the silicon oxide content layer of a resist film side-attachment-wall front 
face and silyl ghost content layer in the edge section of a substrate are directly formed on 
substrate layers, such as polish recon, or a substrate, exfoliation becomes still more difficult 
when adhesion with the substrate etc. is good. Although HMDS (hexamethyldisilane) is in one of 
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the sililation reagents, it is used for the adherence agent of a resist and a substrate substrate, 
the adhesion force of a silicon oxide content layer and a silyl ghost content layer, a substrate, 
etc. increases in this case, and this will stop being able to exfoliate easily. 

[0022] The problem that removal of the resist film containing the above-mentioned silicon oxide 
content layer and a silyl ghost content layer becomes difficult is a problem generated also in the 
removal process for playback of the resist film besides a removal process, after imprinting a 
pattern to a substrate etc. using the resist film by which pattern processing was carried out as 
mentioned above. Here, playback of the resist film is removing the resist film, redoing a 
lithography process, and reforming the resist film, when carrying out pattern exposure of the 
resist film, and the dimension of a pattern shifts from a target value or becomes inadequate 
[ superposition with substrate patterns, such as a substrate, ], since a setup of light exposure 
was unsuitable. 

[0023] This invention is made in view of the above-mentioned situation, therefore this invention 
aims at offering the manufacture approach of a semiconductor device and manufacturing 
installation which can remove said resist film, without leaving residue in the edge section of a 
substrate, when carrying out pattern processing of the resist film on a substrate according to a 
silanizing process. 
[0024] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture approach of the semiconductor device of this invention Even if there is little 
substrate which has the 2nd field which is the periphery section of the 1st field and the 1st field 
concerned, it sets to the 1 st field. Are the manufacture approach of the semiconductor device 
processed into a predetermined pattern, and the processed layer formed in said substrate is set 
to said 1st field and said 2nd field. With the process which forms the resist film in the whole 
surface at the upper layer of the processed layer formed in the substrate, it sets to said 1st field 
at least The process which exposes said resist film along with a predetermined pattern, and 
forms the bridge formation section and the section non-constructing a bridge in the surface part 
of said resist film along with said pattern, In said 1st field, it sets alternatively among said 1st 
field and 2nd field to the process of said section non-constructing a bridge which forms a silyl 
ghost content layer in a surface part at least, and said 1st field. In the process which forms a 
silicon oxide content layer in a surface part at least, and said 1st field and said 2nd field of said 
silyl ghost content layer In the process which processes said resist film along with said pattern 
by using said silicon oxide content layer as a mask, and said 1st field and said 2nd field It has the 
process which processes said processed layer by using as a mask said silicon oxide content 
layer or said resist film by which pattern processing was carried out. 
[0025] The manufacture approach of the semiconductor device of above-mentioned this 
invention forms the resist film in the whole surface at the upper layer of the processed layer 
formed in the substrate in the 1st field of a substrate and the 2nd field which have the 1st field 
and the 2nd field which is the periphery section. Next, in the 1st field, the resist film is exposed 
along with a predetermined pattern at least, and the bridge formation section and the section 
non-constructing a bridge are formed in the surface part of the resist film along with a pattern. 
Next, even if there is little section non-constructing a bridge among the 1st field and the 2nd 
field alternatively in the 1st field, a silyl ghost content layer is formed in a surface part Next 
even if there are few silyl ghost content layers, a silicon oxide content layer is formed in a 
surface part, and the resist film is processed along with a pattern by using this silicon oxide 
content layer as a mask. Next, a processed layer is processed by using as a mask a silicon oxide 
content layer or the resist film by which pattern processing was carried out. 

[0026] According to the manufacture approach of the semiconductor device of above-mentioned 
this invention, since it carries out alternatively in the 1st field among the 1st field and the 2nd 
field when [ of the section non-constructing a bridge ] forming a silyl ghost content layer in a 
surface part at least, a silyl ghost content layer is not formed in the 2nd field, therefore a silicon 
oxide content layer is not formed, either. For this reason, the resist film can be removed easily, 
without leaving residue in the 2nd field (edge section) of a substrate. 

[0027] Suitably, among said 1st field and 2nd field, in said 1st field, the manufacture approach of 
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the semiconductor device of above-mentioned this invention protects said 2nd field by the 
protection member, and performs it in the process of said section non-constructing a bridge 
which forms a silyl ghost content layer in a surface part at least alternatively. Thereby, even if 
there is little section non-constructing a bridge among the 1st field and the 2nd field 
alternatively in the 1st field, a silyl ghost content layer can be formed in a surface part 
[0028] In order to attain the above-mentioned purpose, moreover, the manufacture approach of 
the semiconductor device of this invention Even if there is little substrate which has the 2nd 
field which is the periphery section of the 1st field and the 1st field concerned, it sets to the 1st 
field. Are the manufacture approach of the semiconductor device processed into a 
predetermined pattern, and the processed layer formed in said substrate is set to said 1st field 
and said 2nd field. With the process which forms the resist film in the whole surface at the upper 
layer of the processed layer formed in the substrate, it sets to said 1st field at least. In the 
process which exposes said resist film along with a predetermined pattern, and forms the bridge 
formation section and the section non-constructing a bridge in the surface part of said resist 
film along with said pattern, and said 1st field and said 2nd field The process of said section non- 
constructing a bridge which forms a silyl ghost content layer in a surface part at least. In said 
1st field, it sets to said 1st field at least alternatively among said 1st field and 2nd field with the 
process of said silyl ghost content layer which forms a silicon oxide content layer in a surface 
part at least. In the process which processes said resist film along with said pattern by using 
said silicon oxide content layer as a mask, and said 1st field and said 2nd field It has the process 
which processes said processed layer by using as a mask said silicon oxide content layer or said 
resist film by which pattern processing was carried out. 

[0029] The manufacture approach of the semiconductor device of above-mentioned this 
invention forms the resist film in the whole surface at the upper layer of the processed layer 
formed in the substrate in the 1st field of a substrate and the 2nd field which have the 1st field 
and the 2nd field which is the periphery section. Next, in the 1st field, the resist film is exposed 
along with a predetermined pattern at least, and the bridge formation section and the section 
non-constructing a bridge are formed in the surface part of the resist film along with a pattern. 
Next, even if there is little section non-constructing a bridge in the 1st field and said 2nd field, a 
silyl ghost content layer is formed in a surface part. Even if there are few silyl ghost content 
layers among the 1st field and the 2nd field alternatively in the 1st field, a silicon oxide content 
layer is formed in a surface part, and in the 1st field, the resist film is processed along with a 
pattern by using a silicon oxide content layer as a mask at least. Next, in the 1st field and the 
2nd field, a processed layer is processed by using as a mask a silicon oxide content layer or the 
resist film by which pattern processing was carried out. 

[0030] According to the manufacture approach of the semiconductor device of above-mentioned 
this invention, since it carries out alternatively in the 1st field among the 1st field and the 2nd 
field when [ of a silyl ghost content layer ] forming a silicon oxide content layer in a surface part 
at least, a silicon oxide content layer is not formed in the 2nd field. Therefore, the resist film can 
be removed easily, without leaving residue in the 2nd field (edge section) of a substrate. 
[0031] Suitably, among said 1st field and 2nd field, in said 1st field, the manufacture approach of 
the semiconductor device of above-mentioned this invention protects said 2nd field by the 
protection member, and performs it in the process of said silyl ghost content layer which forms a 
silicon oxide content layer in a surface part at least alternatively. Thereby, even if there are few 
silyl ghost content layers among the 1st field and the 2nd field alternatively in the 1st field, a 
silicon oxide content layer can be formed in a surface part. 

[0032] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably The resist film which forms the bridge formation section is used for an 
exposed part as said resist film. In said process which forms the bridge formation section and 
the section non-constructing a bridge in the surface part of said resist film along with said 
pattern in said 1st field at least According to the process which exposes said resist film along 
with a predetermined pattern, the bridge formation section is formed in the surface part of the 
exposed part of said resist film, and let the surface part of the part except said bridge formation 
section of said resist film be said section non-constructing a bridge. Thereby, it can consider as 
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the silanizing process of a positive type of leaving a pattern to a part for the unexposed part of 
the resist film. 

[0033] The manufacture approach of the semiconductor device of above-mentioned this 
invention suitably When exposure and bridge formation processing are performed as said resist 
film, the section non-constructing a bridge is formed in an exposed part. Use the resist film 
which forms the bridge formation section in a part for an unexposed part, and it sets at said 
process which forms the bridge formation section and the section non-constructing a bridge in 
the surface part of said resist film along with said pattern in said 1st field at least According to 
the process which exposes said resist film along with a predetermined pattern, and the process 
which performs bridge formation processing, the section non-constructing a bridge is formed in 
the surface part of the exposed part of said resist film, and the bridge formation section is 
formed in the surface part of the part except said section of said resist film non-constructing a 
bridge. Thereby, it can consider as the silanizing process of a negative mold of leaving a pattern 
to the exposed part of the resist film. 

[0034] The manufacture approach of the semiconductor device of above-mentioned this 
invention processes said resist film into coincidence along with said pattern by using said silicon 
oxide content layer as a mask, forming a silicon oxide content layer in a surface part suitably, in 
the process of said silyl ghost content layer which forms a silicon oxide content layer in a 
surface part at least, even if there are few said silyl ghost content layers. For example, by 
performing plasma treatment which contains oxygen in material gas, as a dry development, the 
process of a silyl ghost content layer which forms a silicon oxide content layer in a surface part, 
and the process which processes the resist film along with a pattern by using a silicon oxide 
content layer as a mask can be performed to coincidence, and a process can be simplified at 
least. 

[0035] Moreover, in order to attain the above-mentioned purpose, the manufacturing installation 
of the semiconductor device of this invention is a manufacturing installation of the 
semiconductor device which carries out silanizing processing of the resist film formed on the 
substrate with a sililation reagent, and has a silanizing processing room, the pedestal prepared in 
said silanizing processing interior of a room so that said substrate might be ****(ed), the 
protection member which protects the edge section of said substrate, and the means which 
carries out derivation close [ of the sililation reagent ] to said silanizing processing room. 
[0036] The manufacturing installation of the above-mentioned semiconductor device has the 
protection member which protects the edge section of a substrate, and can prevent forming a 
silyl ghost content layer in the edge section of a substrate, since it can carry out by protecting 
the edge section of a substrate by the protection member when carrying out silanizing 
processing of the resist film formed on the substrate with a sililation reagent Therefore, a silicon 
oxide content layer is not formed, either, but the resist film can be removed easily, without 
leaving residue in the edge section of a substrate in a silanizing process. 

[0037] Moreover, in order to attain the above-mentioned purpose, the manufacturing installation 
of the semiconductor device of this invention is a manufacturing installation of the 
semiconductor device which carries out pattern processing of the resist film formed on the 
substrate by dry etching, and has an etching processing room, the pedestal prepared in said 
etching processing interior of a room so that said substrate might be ****(ed), the protection 
member which protects a part for the edge of said substrate, and the means which carries out 
derivation close [ of the etching gas ] to said etching processing room. 

[0038] Since the manufacturing installation of the above-mentioned semiconductor device can 
protect the edge section of a substrate by the protection member and can perform it when 
carrying out pattern processing of the resist film formed on the substrate of the plasma 
treatment which has the protection member which protects a part for the edge of a substrate, 
for example, contains oxygen in material gas by dry etching, it can prevent forming a silicon oxide 
content layer in the edge section of a substrate. Therefore, the resist film can be removed 
easily, without leaving residue in the edge section of a substrate in a silanizing process. 
[0039] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with 
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reference to a drawing. 

[0040] 1 St operation gestalt drawing 1 (a) is the mimetic diagram of the silanizing processor used 
in this operation gestalt. The silanizing processing room 1, the pedestal 2 which builds in the 
processing temperature control device established in the silanizing processing room 1, and Inlet 
GIN and the exhaust port GOUT which carry out derivation close [ of the sililation reagent of a 
gaseous phase ] to the silanizing processing room 1 It is prepared. In silanizing processing, the 
substrate 10 with which the resist film which performs silanizing processing was formed on the 
pedestal 2 can be ****(ed), the edge section of a substrate 1 0 can be protected by the 
protection member 3, and sililation reagent S can be introduced and processed from Inlet GIN. 
[0041] The important section enlarged drawing to which the field near the periphery section of 
the substrate 10 of the above-mentioned silanizing processor was expanded is drawing 1 (b). The 
protection member 3 has protected the edge section of the resist film 20 formed in the upper 
layer of a substrate 10. When silanizing a substrate 10 using the above-mentioned silanizing 
processor, sililation reagent S cannot be diffused from the front face of the resist film 20 of a 
field protected by the protection member 3, but is alternatively diffused from the front face of 
the resist film 20 of the opening field of the protection member 3, and the silyl ghost content 
field 21 is formed. 

[0042] The manufacture approach of the semiconductor device which uses the above-mentioned 
silanizing processor, carries out pattern processing of the resist film formed in the upper layer of 
a substrate of the silanizing process of a positive type, and carries out pattern processing of the 
gate electrode of an MOS transistor, using as a mask this resist film by which pattern processing 
was carried out is explained. 

[0043] Drawing 2 is the top view of (a) semi-conductor substrate after the transistor formation 
process of the manufacture approach of the above-mentioned semiconductor device, and the 
sectional view of the field near the edge of the (b) aforementioned semi-conductor substrate. 
Field A is this pattern space in which the MOS transistor is formed. For example, on the active 
region separated by the isolation insulator layer 20 of the STI (Shallow Trench Isolation) mold on 
the semi-conductor substrate 10, the gate dielectric film 21 which consists of silicon oxide is 
formed, and gate electrode 30a of for example, polish recon is formed in the upper layer. 
Moreover, into the semi-conductor base 10 in the both-sides section of gate electrode 30a, the 
source drain field 1 1 which is the diffusion layer of a conductive impurity is formed The MOS 
transistor is constituted as mentioned above. 

[0044] On the other hand. Field B is the edge section of a semi-conductor substrate, and is 
equivalent to the periphery section of Field A. Although Field B is a field which does not have 
the perfect circuit pattern and \t is not necessary to form a semiconductor device in this field 
essentially, the diffusion layer 12 of a conductive impurity is formed on the production process. 
[0045] The production process of the manufacture approach until it results in the structure 
shown in above-mentioned drawing 2 is explained. First, as shown in drawing 3 (a), the isolation 
insulator layer of a STI mold is formed in the field A of the silicon semi-conductor substrate 10 
(this pattern space). 

[0046] Next, as shown in drawing 3 (b), in Field A and Field B (edge section), the oxidation 
silicone film 21 is formed in the whole surface by the oxidizing [ thermally ] method. In Field A, 
the silicon oxide film 21 turns into gate dielectric film of a transistor. 

[0047] next, it is shown in drawing 3 (c) — as — for example, CVD (Chemical Vapor Deposition) 
— the polish recon layer 30 is made to deposit on the whole surface in Field A and Field B by 
law In Field A, the polish recon layer 30 is a layer used as the gate electrode of a transistor. 
[0048] Next, as shown in the (d) perspective view of drawing 4 , and the (e) sectional view, in 
Field A and Field B, the resist film 40 for the positive type silanizing processes of a polyvinyl 
phenol system is formed in the whole surface by rotation spreading at the upper layer of the 
polish recon layer 30. Here, as resist film 40, an acid is first produced by the thing which carries 
out crosslinking reaction immediately after exposure, or exposure, this becomes a catalyst, and 
although what kind of thing is sufficient as what carries out crosslinking reaction in 2nd order by 
subsequent baking processing as a crosslinking reaction device, the resist film of the type with 
which the exposed part constructs a bridge is used. 
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[0049] Next, as shown in the (f) perspective view of drawing 5 . and the (g) sectional view, in 
Field B, Thinner SI removes the resist film 40 in the several mm field X from the periphery 
section. There is much what fixes and processes the periphery section (edge section) X of a 
substrate by the pawl as a manufacturing installation of a semiconductor device, and it is for 
preventing the resist film adhering to this pawl and polluting. Next, the semi-conductor substrate 
10 is heated with a hot plate, the solvent in a resist is evaporated, and the resist film 40 is 
stiffened. 

[0050] Next, as shown in drawing 6 (h), in Field A, the pattern light LP of a positive image is 
irradiated at the resist film 40 by using as a mask the mask (mask which leaves a part for an 
unexposed part as a pattern) MP of a positive type. The molecule in the surface part of the 
resist film 40 of the exposed part forms a lifting and the bridge formation section 41 for 
crosslinking reaction. On the other hand, since Field B does not need to form a pattern, it is not 
exposed. 

[0051] Next, in Field A, the resist film 40 (41) front face is alternatively exposed to sililation 
reagent S of a gaseous phase, protecting the resist film 40 formed on the substrate 10 in Field B 
by the protection member 3, as shown in drawing 6 (i). Although diffusion of a sililation reagent is 
prevented in the bridge formation section 41, from a non-constructing bridge section (resist film 
40 part except the bridge formation section 41) front face, a sililation reagent is spread and the 
silyl ghost content layer 42 is alternatively formed in the surface part of the section non- 
constructing a bridge by about 0.1 -micrometer thickness. Even if the diffusion process of this 
sililation reagent is immersed into the sililation reagent of the liquid phase, it is possible. Since 
sililation reagent S cannot be diffused from the front face of the resist film 40 of a field 
protected by the protection member 3, the silyl ghost content layer 42 is not formed in Field B. 
[0052] Next, plasma El which contains oxygen in material gas as a dry development as shown in 
drawing 6 0) (02 plasma) By performing used reactive -ion-etching (RIE) processing, silicon oxide 
(SiOX) content layer 42b is formed in the surface part of the silyl ghost content layer 42. and 
the field except silicon oxide content layer 42b is set to silyl ghost content layer 42a. To 
coincidence, it is this 02. Etching processing of the resist film 40 which contains the bridge 
formation section 41 by using silicon oxide content layer 42a as a mask by plasma treatment is 
carried out, and the positive pattern which leaves resist film 40a for an unexposed part in Field A 
is formed. In Field B, since a silicon oxide content layer is not formed as mentioned above, the 
pattern of the resist film is not formed. 

[0053] Next, as shown in drawing 7 (k), it is the plasma E2. By performing used reactive-ion- 
etching processing, etching processing of the polish recon layer 30 is carried out by using silicon 
oxide content layer 42b as a mask, and gate electrode 30a of polish recon is formed in Field A. 
[0054] Next, as shown in drawing 7 (I), etching removal of silicon oxide content layer 42b and the 
silyl ghost content layer 42a is carried out by the plasma treatment which contains a fluorine in 
material gas, and ashing removal of the resist film 40a of bulk is carried out by the plasma 
treatment which contains oxygen in material gas further. Or exfoliation liquid removes resist film 
40a of bulk to silicon oxide content layer 42b and silyl ghost content layer 42a, and a pan. 
[0055] Next, the conductive impurity of a conductivity type which is [ in / Field A ] different 
from the conductivity type of the semi-conductor substrate 10 as shown in drawing 7 (m) (when 
a substrate is p mold) When n mold impurities, such as Lynn, and a substrate are n molds, the 
ion implantation of the p mold impurities, such as boron, is carried out using gate electrode 30a 
as a mask, and the source drain field 1 1 which is the diffusion layer of a conductive impurity is 
formed into the semi-conductor substrate 10 in the both-sides section of gate electrode 30a. At 
this time, the diffusion layer 12 of a conductive impurity is formed also in Field B, By the resist 
film etc., the mask of the field B can be carried out and it can also carry out an ion implantation 
to Field A alternatively. Above, it results in the structure shown in drawing 2 . 
[0056] Since it carries out according to the manufacture approach of the semiconductor device 
of this above-mentioned operation gestalt, protecting Field B by the protection member in Field 
A when [ of the section non-constructing a bridge ] forming a silyl ghost content layer in a 
surface part at least, a silyl ghost content layer is not formed in Field B, therefore a silicon oxide 
content layer is not formed, either. For this reason, in the exfoliation process of the resist film 
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after the pattern imprint by playback of the resist film, or etching, the resist film can be removed 
easily, without leaving residue in the field B (periphery section of Field A) which is the edge 
section of a substrate. 

[0057] The etching processor used in the 2nd operation gestalt book operation gestalt has the 
almost same configuration as the silanizing processor concerning the 1st operation gestalt 
shown in the mimetic diagram of drawing 1 (a). By introducing plasma material gas E' containing 
oxygen instead of introducing sililation reagent S into a processing room, generating the plasma 
in the processing interior of a room, and supplying etching gas E on a substrate side, silicon 
oxide-ization of a silyl ghost content field can be performed and the resist film can be further 
made into the etching system which carries out pattern processing by using the silicon oxide 
concerned as a mask. 

[0058] In the above-mentioned etching system, since the front face of the resist film 20 of a 
field protected by the protection member 3 is not exposed by etching gas E as shown in drawing 
1 (b), a silicon oxide content layer is not formed in this field. 

[0059] The manufacture approach of the semiconductor device which uses the above-mentioned 
etching processor, carries out pattern processing of the resist film formed in the upper layer of a 
substrate of the silanizing process of a positive type, and carries out pattern processing of the 
gate electrode of an MOS transistor, using as a mask this resist film by which pattern processing 
was carried out is explained. 

[0060] Drawing 8 is the top view of (a) semi-conductor substrate after the transistor formation 
process of the manufacture approach of the above-mentioned semiconductor device, and the 
sectional view of the field near the edge of the (b) aforementioned semi-conductor substrate. It 
differs that polish recon layer 30b is formed in Field B on a production process with the 
semiconductor device concerning the 1 st operation gestalt although it is substantially the same. 
[0061] The manufacture approach of above semiconductor device equipment is explained. First, 
the polish recon layer which serves as the oxidation silicone film 21 which turns into the isolation 
insulator layer 20 of a STI mold and gate dielectric film at the silicon semi-conductor substrate 
10, and a gate electrode like the 1st operation gestalt is formed, the resist film 40 for the 
silanizing processes of a polyvinyl phenol system is further formed in the upper layer, and the 
Puri BEKU processing is performed. Next, as shown in drawing 9 (a), in Field A, the pattern light 
LP of a positive image is irradiated by using the mask MP of a positive type as a mask at the 
resist film 40. The molecule in the surface part of the resist film 40 of the exposed part forms a 
lifting and the bridge formation section 41 for crosslinking reaction. On the other hand, since 
Field B does not need to form a pattern, it is not exposed. 

[0062] Next, as shown in drawing 9 (b). in Field A and Field B, the resist film 40 (41) front face is 
exposed to sililation reagent S of a gaseous phase. Although diffusion of a sililation reagent is 
prevented in the bridge formation section 41, from a non-constructing bridge section (resist film 
40 part except the bridge formation section 41) front face, a sililation reagent is spread and the 
silyl ghost content layer 42 is formed in the surface part of the section non-constructing a 
bridge. Even if the diffusion process of this sililation reagent is immersed into the sililation 
reagent of the liquid phase, it is possible. The silyl ghost content layer 42 will be formed in the 
surface part which includes the side-attachment-wall front face of the resist film in Field B at 
this time. Although a sililation reagent is diffused only in an one direction from the top face of 
the resist film, in the side-attachment-wall surface part of the resist film, a sililation reagent is 
spread on all sides. Consequently, thickness T2 of the silyl ghost content layer 42 formed in a 
side-attachment-wall front face Thickness T1 of the silyl ghost content layer 42 formed on the 
top face of the resist film It is formed thickly. 

[0063] Next, protecting the edge section of the resist film 40 formed on the substrate 10 in Field 
B by the protection member 3, as shown in drawing 9 (c) For example, plasma El which contains 
oxygen in material gas on the resist film 40 (41) front face alternatively in Field A as a dry 
development (02 plasma) By performing used RIE processing Silicon oxide (SiOX) content layer 
42b is formed in the surface part of the silyl ghost content layer 42, and the field except silicon 
oxide content layer 42b is set to silyl ghost content layer 42a. To coincidence, it is this 02. 
Etching processing is carried out and the resist film 40 which contains the bridge formation 
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section 41 by using silicon oxide content layer 42b as a mask by plasma treatment forms the 
positive pattern which leaves resist film 40a for an unexposed part In Field B, the resist film 40 
and the silyl ghost content layer 42 are protected, it is left behind without being etched and a 
positive pattern is formed. 

[0064] Next, as shown in drawing 10 (d), it is the plasma E2. By performing used reactive-ion- 
etching processing, etching processing of the polish recon layer 30 is carried out by using silicon 
oxide content layer 42b or the resist film as a mask, and gate electrode 30a of polish recon is 
formed in Field A. Since a positive pattern is left behind to Field B at this time, polish recon layer 
30b is left behind and formed. 

[0065] Next, as shown in drawing 10 (e). silicon oxide content layer 42b, silyl ghost content layer 
42a, and resist film 40a are removed using the ashing processing by plasma treatment etc., or 
exfoliation liquid. 

[0066] Next, as shown in drawing 10 (f), in Field A, the ion implantation of the conductive 
impurity of the conductivity type of the semi-conductor substrate 10 and a different 
conductivity type is carried out using gate electrode 30a as a mask, and the source drain field 1 1 
which is the diffusion layer of a conductive impurity is formed into the semi-conductor substrate 
10 in the both-sides section of gate electrode 30a. At this time, the diffusion layer 12 of a 
conductive impurity is formed also in Field B. By the resist film etc., the mask of the field B can 
be carried out and it can also carry out an ion implantation to Field A alternatively. Above, it 
results in the structure shown in drawing 8 . 

[0067] Since according to the manufacture approach of the semiconductor device of this above- 
mentioned operation gestalt it carries out, protecting Field B by the protection member when 
forming a silicon oxide content layer in the surface part of a silyl ghost content layer in Field A, a 
silicon oxide content layer is not formed here. For this reason, in the exfoliation process of the 
resist film after the pattern imprint by playback of the resist film, or etching, the resist film can 
be removed easily, without leaving residue in the field B (periphery section of Field A) which is 
the edge section of a substrate. 

[0068] This invention can apply it even to what, if the semiconductor device of MOS transistors, 
such as DRAM, the semiconductor device of bipolar **. or an A/D converter is the manufacture 
approach of a semiconductor device of having the process which carries out pattern processing 
of the photoresist film according to a photolithography process. 

[0069] This invention is not limited to the gestalt of the above-mentioned operation. For 
example, although the resist film is formed according to the silanizing process as resist film for 
pattern processing for processing a gate electrode with the operation gestalt, it is applicable to 
processing of conductive layers other than a gate electrode, the substrate itself, or an insulator 
layer. Moreover, by using the resist film of the type with which an exposed field serves as the 
section non-constructing a bridge, and an unexposed field serves as the bridge formation 
section, although the silanizing process of a positive type is explained, considering as the 
silanizing process of a negative mold is also possible, and the same effectiveness of preventing 
that a silyl ghost content layer is formed in the edge section (periphery section) of a substrate 
can be acquired. In addition, change various in the range which does not deviate from the 
summary of this invention can be made. 
[0070] 

[Effect of the Invention] the manufacture approach offer of the semiconductor device from 
which said resist film can be removed, without leaving residue in the edge section of a substrate 
when carrying out pattern processing of the resist film on a substrate according to a silanizing 
process according to this invention — it can carry out. 

[0071] Moreover, according to this invention, it is possible to offer the manufacturing installation 
of the semi-conductor for realizing the manufacture approach of the above-mentioned 
semiconductor device. 
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>{c?&o-CS*-r-5XSi. ^*!Hffi«rJ6-rX«{CJ; 

B5fBue^;^hM©«S3fcSi5^©a)B8»^«:*?R«sai 

%fl5fiRL. Miaui?;^ hM©Uiaimssi5*K5<si5»© 

©i«jS:^ffi. 

[iS:^ 5 ] UfBi^ 1 «i*{c*5i,>-r:. mrffi-> y ;i/{b«i^ so 
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•rsxgK:*ii,»r». mriB->yjwtiK!^Wii©ii>>i< t 
tcfiiBi^ 1 J: i>mumzmmcisK>x. m^mt 

i/ y nV^W®*-^:^ i br StrtBU'i';^ hM^BtrtB-'''" 

3r - >fc?9 -c jjox-r im^m i ffi«©¥3S{*«a©si 

[i«*)S6 3 Hoiail 1 MJ^cciJi^-c, HrflBi' y ;i'<t!Bj^ 

•r*xg{c*j«,»t:«. pj4:*/;^f «cm3R*^w-r-s:?'7 
x-7im^mrmm 5 iB«£©¥^<!^i^§©ssi»*ft. 
[it^«7 ) m 1 ^iicis^ 1 M^©ii-m-c*5» 
2 *««©ii>& < i 1 ««K:*it»T. B(r 

iBSStcBfiK^ nfc«»nxii€:BFf5e©^< - >K:flnxr 

ttiiB0i^i^J:C«5iail2««{ctii»r. «R{cj^rK 
3nft:«flIXJS©±Ji{c^ffi{cuSP;^ Hi*}^)3tr*X 

Si, 

5t©-'-!^'->fcf&-:>TS3feu« frtauy;^ Hi©aB» 

Xgi. 

1513^ 1 «SJ*teJ:cms3^2^««:*Jt»-C. BtrtB^^jSW 
S|3©ii>& < i fe^SC^tC y ;^^fc^B!**H *»Btr s 
Xgi. 

B5Ba!Sl^JSi» 211^5^. mr5B»l«i|8«:*»l,>t: 
StRWfCmlBi' VMWl^mm<Di!>fj: < i «>^a9-(c 
^{t~> y n >^W)l^?^fiK-r iXSi . 

ipji < t hwmm 1 ^^fctjur . mmm^ti^ y ^ >^ 
o-cijnx^sxsi, 

t5ie»l^J^J:C>'l5ta»2®^{ctJl»-c. MfBK^bi' 

ya>^WJg*-sir4Jf?iB>'<f->MX3nfci/s;'>^ h 
<b LrB?iats^^lx»=fe^^x^4Xffii*«■r 
4^^$fl:$gsc^>i!iiS:&%. 

«lg({c*jl:>-CSSlff5(£:g«iaJ^yil'fbiKl^W>l©:i>'i< i 

t)«Map^>K:K{b-> y =1 >^mmijf^m-r €>xs«:*jc> 

T». WiBm2®«=&»^8Pt^-C«SL/-CiT^si*S7 
^<Diiliii4^jS©S!!jt^^. 

^gfr^'^cB^raB/^•^->{c?&or^!?^!tspi^fli?^ga5^:?f^ 

JSK-r-5Xg{C*$l,»-C». IftBUi?;^ ^Jg€:^S©''^•5»- 
>CC?9-:>TS3e-r-5XSK:j:t3, fffBl't^;^ hM©1iftS 
ifeai»©*jg'gp^(c55m*?^fiX Birta u h ffi© 
Uie5?<ssi5«:i» < gp»©^ig3iJ^^«:mrfB#NSiifgpi -r h 
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«Jlg^^»{CB^ri^''^• - >k:?So r5?«tSi5<ti^^aj*jf5 

a)18l5»{C|gtSg|Ji£JBfiXf 7 tet8©*«««B 

©$!!ji*ft. 10 

[ii^ 1 1 ] mtiw 1 imi:m2mm(D^ii. B?te» 
1 «m*jt>-cji»?9<itcf(rfa-> Mtm^^moyptt < 

M{b'> 'J :3 >^mm^mfts. huni h . isi^tcfna^ i m 

1 2 ] mriBie 1 mktm2.mm> '> ^. wia^ 
1 mmis\,^xmmv:m&i^ y Mtm^mm<oii>u < 20 

t5ia««©x im^msri>mmmit . 30 

1 5 3 Mia F ^ i 5^ > i^SSmHK JKf4*';^ 
©¥^^S©^^S<. 

[0 0 0 n 

•ritcii><o^tms<Dmmmsicm-ri. so 
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[0002] 

[se*©f3?ji5] ia¥©^ft^f8iiss©a»ffl^t*j<tiyns 
© 7 «d©Jffi/Nt*itf Jt/h-ftcc^i^^^tt^g©!!; 
tc. m«h-7>i?;^*©y-h«e©y- hig^DR 

i^«i{caitiM«craps©fe©*j^fife-r-s c i^isstc!* 

T#Tt,»-5, h 5>^-'X5f•^+■l"'^•->^f^c<b'©r''^*>('X 
[0003} ±fa©gft*0{b5*. *J«flf^S©S3tXg«: 

*jw-5»iffl»nxs5i5©jii^. mc. ^^mmoxmrn^-i 
[0004] 7*hyv ^ -xsK:*sc»rgi7K:e 
>*s»5te2!8saa[* t?gfcNe<b3 n * <b - 

F : Depth Of Focus) ifi^WiCWtii^T S^iC. -'> 5f 

->*«atfle{b-rsi. /sdf->3fe^is©3>h^;^h*i 

mtm. ) ©^ {c^t-r -s V - > . -? ^ mmmm 
TfS, •€-c-ci|^^i$^iiK©SSMfb3!»ijit*ic-5n, 
J: O ^t->?ftS©fflE*3fe«Ki*ffl«.* t,>*©36flHft* -c 
©8gn-c*-s. 

[000 5] ±.u<r>^^mt Lr». :a(*e«j«cB, 

1. 0~0. 5 Mm;W-JU©^N***^Si@K©>''«3'-> 

^^tc«, ;daB^>7"©gjS (4 3 6 nm) i 
(3 6 5nm) 3&iffil,>6n-C43«J. 0. 3 5fimJl'- 

fc. 0. 2 5 Mm;l'-JUJa^^^^lelK©giJ&© 
fcJit){C. K r Fx+jx-eU-lf (2 4 8. 8nm)?rffl 

Fx+S/^U--!f < 1 9 Snin) *-5t>«Xie*tffll,»6 

[0006] UipLtsffih. »fft:(CS3fe?Sg©Sl>ii3t 

i. 3 6{C, A r Fx=^^i/vu-if«|^©^«[SMJl8t? 

©^jg«'ftK:tt?£SRT-<#^*s^i.^ -e^C-C. 7*h 
y v<fr>y A -xgKtew *iis»^^:^{b*^-r ^fc* 
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[0007} ±t3<Di^*aiS)&5EfigL.-o-oS3«aSS«T 

^y>^mVmiCiy'} Mtnmm^ jt-Vlyif (Top 
Surface Imapiing ) (WT. 'J Mb:^ciH2:^i 

A r Fx+i/vu— »fjy^<DUJ^:^ h 7'a-fe;^«:*ji,>-c 
[00083 ±fe©i^ ';;Mt:^n-fe:;^©M<t bX. !J<5^ 

[0 009] la 1 1 (a) (c^-r<t^tc. m« 

[0010] i>j{c. s 1 1 (b) (c^-rjc-stc, s«i 
owiiSfcu'i?;^ HS4 0*jg^-r4. cc-c. ui^x 

[001 n 'XK. ail ( c ) tc^r J: ^tc, m« 30 

^i^m<D^<^~>iltLPt\^i?X hJil4 0(CRR«-rS. 

S3fe$n:fca5^>©byx hM4 0 ©^gp^©*©^^ 

[0 0 12] 'Aic. mi2 (d) Km-ri^tc. m« 
j^T-c«tB©i^ V ;K«nstt'cc us^x vmmm^m^ 
•r^mr^'jMtm. *5i>tt. js+i©->';;Ht?p]s4i 

m^J:*). U£^;^MS4 0©#^^g«% (l!l«fiSe4 1^1% 40 

< ui^x m4 ogp^) ©«^aJ^«cji5?W(cs^';;Hl: 

«!#W®4 2«:?^^-r-5, cnK. 58^88154 1 (C*il,»t 

«'>yMbfiiis©S£»*sB}±3ns*i. mmm-citiy 
[0013] yictc. a 1 2 ( e ) tc^-r J: -jtc. m 

ST'^Xv (O. t/^Xv) E*ffll,»fcJS:j£;tt-Y:t>x 
y^^^i' (R I E) JJia«r;te-rciCC<t»3> i^') Mtm 

^ms4 2 ©«jisp^(c^{ti^ >; 3 > ( s i o, 

«4 2 b*s?^fiS3*l. K^b->'J 3>&*B4 2 b *l^< 50 



->'JJWt!BJSWM4 2a<!:3S5. ISJ^K. C©0 

, xviiaafc J; *) . g^'fte^ 3 >-^mm 4 2 b =£ v 

x^il.r. g?<SSB4 l*dtfUi?x HB40*ixy^ 

l*K{t->y 3>^WIB4 2 b*-5C>BUi?;^ h®4 0 a 
i&vj^^i'i L-r, Ui^;^ h«©T)l©iffi^JS*'5C>K# 
liMfei'^rRI E&<if©X5r5=->i'*!!JI«CJ:*3/<3f-> 

[00141 ±ie©*«ii*^©i!BS:*rj*«. #i?s© 

[0015] ±fE©J^';iHhr^a-feX*ffll,>^:^|£^i*ai 

^cti)^^. yt^ic\,mmD\yiyxhm=&mi>xi^^> 

[0 0 1 6 3 

[^l8**lS^L/<t5<!:-r-5SS] OifiOttifih. ±Mi<0 
"J b p -b X t ^/c^<*i^§©$S tc tj i ^ 
r«, ^{b~>'J 3>^w®*$J;af/*•5l>«^^';-'^'fb^fel 

s. 

[0017] ±a©rajSK:-3(<»T. taffl*#Mb-csttw 

t-S. SI 3 (a) fC^f i^^tS^l O©_fcJlK:0fi£ 
Stifcui?;^ hJ®4 0«r±ta©-><;jWb:/aH2X{cj:0 
-'>'»->ttIXf HI 3 (a) «»«© 

x.;,yjfi^$IJ^^^-rSgP»rffla-C*So *^^S© 
SSj§Ig«C*jt,irffll^en*¥*«^g©S!i3^®<!: 

r«, »«©Ji-m (x-^iPgp) x^rnxmiS-Lxmrn 

{CSx>:^-%i-©Uix;ai hJ»*SO*fflt,»fi:x 5, >; > 

xtcio, aig©?(-®8P (x»y®) xKtewsuiJx 

[0018] ±i2©<fc ^ 1 0 ©±S«:B^3 tifc 
uyxng4 0K*furi";;Hb*tf^J&&, lais 

(b) tC^-Ti^K, U-i/X hM4 0©fliIM^®«:^tf 

mm^iciy<) !Vim^^m4 2i)m^sni>c tuitx 
ui?x hM©±ffl*ie>«->i;MbffJSK— :6^i^cci, 
ip&fsm-f. uiJx hjBi©±Ba«c*$c»rji5^3ni->y 



[0 0 1 9 3 ±secDs^ ;Wb#i^we 4 2 «:*tL/"CO, 
iT'^Xvftia^tf^t. 013 (c) «:m^J:^{c. ix 

Ma©fflis«s«:*iif s^<fc-> 3>^wja4 2 
b" *sj:y->yji'{big)^*H4 2 a' ©)SJi«. -en-? 

4 2 b te J: C>'-> ^U-ft^KJ^WH 4 2a ©Kl?<t ») 

[0020] fifr^r . ui^'x MKcffllS^ffitctewsffi 

fti/ 3 4 2 b 43 JcCJfi^ 'J ^V^tm-^^nM 4 2a 

13(b) (,c7f<tiRm^h^minr>fcm-^icitmi 4 
(a) tc^-r-t^fc, 013 (c) icfn-rtm*^ 

^IHJfll^tf n.ft:t&^K:«ia 1 4 (b) iiC7jkt<k^tc. S 

y Mm^mmcomm 4 2c *i^^f €> c i tc/^So ^ 

ffi4 2 cW. 014 <c) (c^TJ:'5«:. ««1 0©J1- 
c», ^xm(C*5l-='-CCVDi*^£<t'CCJ:»}S^©lg*BS 

[0 02 1 ] ySPKfcltS Uv^X hBi 

iBIII^ffl©M{t-> y 3 >^WBte J:0*-> y JUffci^^W® 
»> ^ y -> y 3 >ii oTfl&S* ■Sir^iSS^c i©±«: 
fiej^fiSSns©^. *©l^!Qciri©S5Stt*sft«.>ti 30 
^. iiIfi*5$6«:HI8Cc«tS. J^y;l"fW'I© — 3«cHM 
DS (hexamethyldisilane) ifii>^i)i. Ctlti. Ui^:^ 
h <»:Tt6S«<!:©ffi^JtC«effl S nrOS fc©T?* 0 . 

c©»^{cKffi!^ti^ y 3 J: vfi^ y Mtm^m 

[0022] ±tB©^{bJ^ y 3 >^w@*5 Jccxv' y jKt 
i^^WM^^ty i^i^;^ hM©^**issi<!: t (,» ^ 

jH». ±i^©J;^{cy^•5^->^^lX3*^A:^'i^;^ hjg^ffl 

l,»rS«^CttC-'<if->*l£2?l/fc»-C©l»*Xg© 40 

fife. hM©w^©fcfe©^*xs{ctec>-c4>^i 
;^ ngfrM-f->R3i£-rsBJKS3i£fi©a:s**^a«j-c 

L*oA:»3. *5t»»S«Ji:<t'©Tflt>'<5«-><!:©fi*a 

Lii:-rc<b-c*-5>, 

[0023] *:|fe^»±sa©t*iia«:^*-c^c3nfc*>© 
-c*f). fieoT:*^?i«. '>y;Ht:/P<2>^K:J:0«ffi so 
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±{cu-:^x ^M?:/^•^»->^^xf ^>i#tc. ««©x ? 

-r S C i*i-C* -5i|izS«^a©S!lJg*;ffi4B J:t;S!U^H 
=Srffi«T S C i * a W <!: T 
[0024] 

*l6?g©i}i«<tSIS©i!{3g*feW. ^l«l^<b^te 
m 1 ^J^©^1->agUf 2 ^^^mti>WSL<0'pti < 

*Bif 3e©-'< ^» - >{c»nx-r -5*i»«^g©S!{3S:^"c* 

■yX. Bufa^lMJ^*jJ:y:B9iai&2MJiSK:*jt,»r. S« 
«cj^fiS3nfcl!ft»nxB©±®fc:^®6cui;';^ hJK^j^fiS 

f-SXet. :3>&< <!:fct5f3IBl«i*«C*Jt,>T. BUlBU 

J^'X Hg«:Hif5c©>'^'i»->(CjQ^-CR3l£L.s mllBl'S^X 

h JS©«®Sl5»K:MiB''^• f - >K?a-:> rss^aji^^aets 

SP*?^fiS-rSXSi. «^mi««i^2«i|8©^^. 

iriB^ 1 'mmci$\,^xmimcmm^^^<o'pfx < t 

m I ^i^fc*jc»-c. t?ta-> 'JMtm^mm<D{}>tj: <ti> 
mmm^K-miti^ y 3 >^wJB*j^55c-r sxa<b . 
m 1 ^^*ij:iyff?i3m2^^{c*ii»-c. m^mitiy y 3 

ccj&^rflix-r-sxsi, fr^^ 1 ^«*s J:cmia^2 

M^{c*ii=.r. B!riBffiffc'> y 3>^WB^>•Sl->«Hi^fa''^• 

3»-»!inX3nfcUi^:^ Mi^-T'Xi'iL/^iffBiSOniX 

[0 02 5] ±MO):^^<Dmmimm(Dm=&ijmu. 
mimmt ^<D9\-m^-c^^m 2 Mis^wr imum 1 
J: y:02 MJgsfctet^rsffiicjgfiSS nfcigjjnxjl 

rSitL, us;;^ ns©a)lgB^«:M-$->{Cf&-Qrig 

©^■^. igui^tc*ji,>r3aERS«jK#^^<sa5©^i>^c< t 
«>«®siJ^}'fc->yjwt«»^ws*B^^4. 'Xcc. j^y 
Mm^mm<o(}>fj: < t t)^aiJ^K»<bs^ y 3 

©?:Jf$fiKL. c:©^{b>y3>^W)l*-7;^i'i:Lru 
i?;^ hM*>'^":S'->K:?9-3-cJ]nx-r-S. 'Xic. K-(b->y 
3>^W®*-Sl.itt-''«5'->tinXStifcUi'X HR*v 

;^ i L r Mflnx® *flnxT -5 . 

[0 02 6 ] ±iB©*^©*#<*^g©i!ii§*S(c J: 

n«. ^fssi®ss©ii>& < t i>m.mfmi<ciy y ^Hb^^^w 

^^{c*sc>-cSS?fi«j^ctf^ ©-C, IS 2 ^IJ^{cw-> y Mt 

m^mm\tmm^inr. eeo-c. ^bi^y3>^#ji*> 

[0027] ±ga©*:|£?B©¥^^t^s©»Jfi:^nftB. 
$m(c». i«iBmi^i«<!:02^i^©^^. msssim. 
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[0 02 8] itL. ±f&<ommi:^fifcg>. 

tixmt. mnmimkisj:mis§£m2mmK.is^> 
f?naiii««K:*s».»-c»«B«jK:trrtB^";jwt«j^w 20 

|!n^^^•t^f->^Jax3n5'^:^i';^ HS%v;:^i'ii/-CBirtB 
tt9nxB*flnxf <s x^ i wr s o 
[002 9] ±ti<D:^^m<D^m^m(omiScfjmit. 
mimmt <:(D9\-ms^-c$> i>m 2 mmimr 1 

««*sJ:0S||2««{C*il,»rlt«{C?^RS3fifcttJjPX» 30 

Mtmmmm^BmL. mimmtm2mm<o'i^. m 
1 mmic)a\,>xmi(^ici^ Mm^mm<D'pt£ < t ^ 

:5^HBI*-'<*->{c?&or»ox-r4. ^^cc. sri^fc 4o 

->»nxsn7tui^x hM*vxi'tur«jiixii*fln 
x-r*. 

[003 0] ±iBCD:*^?8®¥3ift:^g©l{jg:&ffi(C J: 

uyj^ihe^K^i-r-scijai-r**. so 
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[003 1 ] ±M<D:^^o:)^^m^m.<omM-nmu. 
im<cit. wiimimmtf^2mm<D'iiy. mfsmim 

K. l5^l^2tS^?:«SISPtt-C^SUrtf^, Ctvtcj; 
•5. Ill«^ill2^1^^%. M 1 M^«C*jt»-CjStli 

[0032] ±IB©*^o^^»^*4?a©l!iiS:^a». 

JfJfiSf -SUyx HtrfBiJ»tc< ifeBBtami 

Mia{{c*j(,>rWfaui?:^ HB©^S15^K:«nav<3»-> 
{CjSr>ra?*|SP<!:*?R«IBP*3l5fi5frSXe(C*i(,»r«. 
taiaui^:^ ^e40f3£©-'^•i^->«:?&-,-cS3fe■rsxS 

«cj:«3. frtaui^x i-M©i!SS3t^©«Jia5^{cigig 
sii^mmL. wiBuy;^ hffi©HfrtBSs^itai5*^<sft»© 

ftHSB^^tJgB^ftSaJira. cntcJ:*), 
[0033] ±SB©*^o*sS«2^a©S8jS:frffiB. 

i *>i<}iB» 1 ^i^fcfcurttriai'y;^ Mg©«JlSiJ^K: 
a?->K?&-5r5gisgspt i^?msiJ*j^fiS-r ixs 
fc*jt,>-c«. fFsBUi^;^ hM^B'fj£©>'-«d'->K:?Sor 
Rife-rsx^i. ^tg^&a^jfe-rx^ccj; 0 > mrtaui^ 

;^h)a©«S3tgP»©^g|J»CcimSS6?:Jf^R£l^. m 

ge u h iB©iinB#^sstiigi5^i^ < gc^©a@gi5^{cie 

tc/>- i» - > ^^-r * 3tf M© V Mt:/ u^:Kfti,Ct. 
[0034) ±iB©*^©^|£#*^S©i!|jS*ffi«. 

ftKifcij. tfnBi^y;Ht^^wil©fi>^c< tfe^gp^ 
{cK<t-> y 3 >^WB*ji5fi«-sxg{ciBt>-cB. itrta 
y Mm^mcyptj: < i fc^ap^tcK^fcs^ y n > 

#WS?r3i5fi£Lfe*5P.. Isl^K. Butami^ y n 

B^-^xfiurfrieuy;^ hM*«>rfa^>'^->{c?&o 

y ^HtmWB©^J>'5: < i fc«®SP^3-(CK{b V y 3 
WJl«:JgfiSr-5XSi. y 3>^W®«:v;JLi> i 

hK*^>-f->«:?9-,-cMX1-*XS*ig^ 

[ 0 0 3 5 ] ±tB©S«J«:^-r-6ft:«b. imm 

y ^wftsotc J: 0 y JWtii5S-rs4£^(*^g© 
m^g-eior, i'yjHbiiiiast. m'SM^^^^m 
■r s J: ^ tcttnai' y /Kksas^rt jcsi:? e> n^se i . 
|gias£©x»y^«^-rs^£imt<!:. fr£->y;i/ 
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[0036] ±^<D^»im<OSm^it, SfiK<Dx 
3 tifc l^iy;^ V m'Sr-y 'J jHMWK J: 0 'J MtmSrT i> 

Bi(iBS«©x-^iP^?r«S-rS«Sapl!*<!:. 

[0038] ±ia©i|i3l«:^g©m$^g», S«©x 
•^y^%««-r-5«SSPW*WL.r*J»3. 20 

m^^irck.Vi?X ^Jg4F7-^x•;>^>y«:J;^5^^•4f- 

^flnx-r 5 i * «c. »«©x V vm^mt^-c^m h 

Ttf^ c i*i-c# S©-c. S«©x y i^gf!K:{iK^l:-> 
=i>^W^*5jf$^3ns©*pj5<cc<t*5-c#«.o 
■c. i^y;Hb:7'a-feX(c*j(,»rS«©xy i^gSKtetr^r 
^*^-r C <!: & < ^^{C \^V>:K V C <!: *i 

[0039] 

[0040] n 1 ms&im 

HI (a) ». 2i^«0^JS(c*it>r«[ffl-r42^';^Wfci» 

a»s©«jss-c* -s , jklmss 1 i , ^Kb 

2 i . iHfc«ia^ 1 «:^tB©'> Mtm^M^x 
-> U ;Hb«iSK:fci>r 2 ±cc-> >; ^w^b^ia^lS 
O©x^,yaiJ*«8IIW*3-C0gSO. #APG,,*>6e^ 40 

[004 1 ] ±fB©i^ •;;i"fb«!iaigg©«« i o <mm 
m5.mm^wzLt:.^mtJzmifits& i ( b > -c**. 

=S:»a^33>5^L.Ti,iS. ±tB©5^ y^Mbiaasgs 
*flBt>rs«i o*i'y;Wb-rsJ®^, i'y^wtffiJSB 

^S|lW3-r«BI3n/i:^i|S©U'v'X Vm2 0©aM3&» 
P.«S£;t!fC#-r, »SSPl!t3©^PMJ^©us^:^ hffi2 
0©agDJ!p6S«Re«j«:5£tfcu-Ci'y;Hb«j^W«i^2 i 

tm^^tiii. 50 
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[0042 ] ±fB©-> yMb5!iailg4<^0T:, 

- Fmg€^^^•3'->ftax■rs*^3l«^s©i!{Jte^^ffi^c-^ 

[ 0 0 4 3 ] S2 tt. jiM<ommimm>smim<o h 

Hfc < b ) t(nB¥290:s«©x V vi&m^m>^m 
at?**. «J^A«Mos h5>y;^5»*Jj^i5S§nrc> 

S*7N-a?->^t^f *-5„ m 1 0±©S 

T I (Shallow Trench Isolation) M©*^{Sllfi»M 
2 0 -r^fttsn/tStt^^itc. M^JiK^t'> y 

Wl^«:i<yi/y =i>oy- hssis o a.tii^^^inx<.^ 

ffilO*fc«. ^«14:m«J©ltt5aS-C**V-:x • F 

v^^ymmi i*iJI5fi83nt:u^. t(±©J:^{cu-c. 
MOS F^>s;'^3'*5«sK3nTC»S. 

[0044] ^mB\t.mm^m>x. v v^-ob 

:^lse!BJ©S£t!dg 1 2 3!H?^5S3*T.rc»-So 
[0045] ±iB©S 2 {C^-r«jiiCMS * -c©»ffi:?? 
S©MjSX®(COt,>T5Sil«-rS. *-r> as (a) Ktk 

■r i: ^1 (c . y =1 ly^^ismw^ 1 0 ©Mi^ A ^ - 

[0 04 8] >>:jc. EI3 (b) tc^-rj:^{c. m^itm 

:^MK:K{bi'y3»a2 nm^n. ««ak:*$i» 
tr. m;^y3>jBi2 i«F-7>i?;^3»©y-F*&ftlll 

[0 04 7] -^Xic. 03 (c) {cjF-rJ:^«:. m«c 

VD (Chenrical Vapor Deposition) ^(CJ:*)W^Ais 

j;ijf^JSB (cfci^r^ffifcmji y y 3 >e 3 0 4 
ii^3-t±So Mi^AKfci^-c, !i<y->y=i>Ji3 o»h 

[0 04 8] >>;(C. 04© (d) m^^isJ:U (.e) Vi 
ESfcin-ri^fc. ^^A*icfcO*^^B{ctel>-c, 
tf ii< y y n >® 3 0 ©±®«c^®{c. IsilK^^iJW: J; «5 
;j<y ex;u:7* y-;i/M©5j<i^Sl5^y ;Kb:^a-fe;^ffl® 
us?;^ h)S4 0%JKfi!c-r.5. cct?. ui;';^ni4 0i 

©^©^-+> i^Afigcc cfc 0 2 ;>:fi<]{c^j5fc;*-r-5 
©^j:i'. S?*ltSio«l«iUr«t'©J:'5J'j:fc©r*>J:i> 
ifi. S3t34aft:gfi»3&5|SfiS^S3n'y©U-:^;^FM*ffl 
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[0049] -.XiC. 05© (f ) *4?ISfcJ:y^ (ff) K 

[oo5 0}yicic. He (h) {c^-rj:^«c. «jg?A(c lo 
LP*uj;'^hBi4 0(cMW-r.5, 

S^X M@4 0©^gU^©*©^H=-«5S«Sie*iac 

[0 05 1 ] ;^:{c. He { i) {c^-r<t9«:. MigSBtc 

4s(,i-C««l 0±{Cfl5^SnfcUi^>^ hm4 0*fiSfl|g|5 

)K4 0 (4 1) «ffl*safl©i^ u Mtns (ces-r*. 20 

5?figSP4 1 Cc43i,>-c«v;jU{tM©!£tSt*JE§±SnS 
#^«88P (SSISg|54 1«:^< Ui;':^Hg4 0^) 

{CO. 1 M msa©jKJ¥-cs5?fl<j(ci^ u Mtm^mm a 
mksim3-cmmstiftwmoi'V>>^. na4 0©*®*^ 

B4 2BJI5^3^1^CL». 
[005 2] y^tC. H6 ( j) tC^rJc^K. 30 

:X-7 (O, El 4ffll,>fcJSlE14-r:f >Ji2»5^ 

>^ <R I E) «ra=&J6TC<!:{CJ:»3, i^VMim^m 
B4 2 ©ailSP^CC^^t~> >; n > ( S i ) -^WB 4 
2b*sji^fiXSn> K{t>'U3>^WJ14 2 b4^<«J|8 
*iJ<'>JMb^^*B4 2 a<b«c-5. lalNfCC, C©0, 
■7 Xvjrtfflcc J: 9 , ^^ti^ 3 >#WH 4 2 a * v;:^ 
<tL/-C> a?<tSP4 1 ^^tyui^:^ Hi4 0*sxy^>y 
ftlXSn-C. «J^A«c*il,»-C*S3fe8P^©Ui^X hBl4 
0a*g|■i-#i'-'^•f->3&s^gfi£3^l«. M«B{Cfei,>r 40 
». ±13© J: ^ tc®<t'> =« >^Wjl*5J^^3 tiftO>© 

[005 31 iJCJC. BIT <k) K^-TJr'JW:. m^kizf 

t:. iKy'>';=i>a3 o«rx-^3=->4/j)in:i/. «ii?ak: 
*ii>-c. jj<yi";3>©y- h«S3 0 a%}^ffir-s. 
[0 0 5 4};J:{c, a? (1) (c^fJ;'5«:. 

«j3>$flJB4 2 b*i<fcWf'>y;Mfc«»SWH4 2 a*x 50 
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7XT*!iSK:J:f)>'-«Jl'i'©Ui;';< hM40 a^r Ji^^ 

4 2 bteJ:0'>";;Wb^^WB4 2a> S 6{c-''?;l/d'© 
U-:^X hJ®4 0 a«^^*-r-5. 

[005 5] i)CfC. 07 (m) {CTF-Ti^JC. ^i^AtC 
tet^-C. 0©i&^iSJ&-S3»^ 

©«ii14m^ (Sfe*spS©«-&{c«, ';>rj:i'©n 
Sfi3!HnM©«^K:{i. !fv'>«!6:<b-©pM:^ 
*fi«») *y-h«g3 0a*v;^d^<tL-C-/af>j4AU 
r. h^3 0 a©MfflI5P5c:tet:rSiH^tt:S«l 0 
4>{C, «mtt^M!^©*fclfe®f i&Sv-x • KU-f^M 

:T;fi5!^©Jd:IWSl 2 3!>5?^BR$nS. tBi^B^uyxhM 

[0056] ±fB©**te?^SS©*iatt^H©»ji:^fa 
fCj:ni*, MJ|SAK*5l»-C#^<itgp©^i>^c< ifcaUSP 

gW5tT«ao«t*i€.tf^©r. «iSB(c»^";;Hb«BJ^ 

f^>i'«:J:S>'-?i»->iS3?»©uyx Hg©iiBltxe«: 
*>t-»r> »«©x-;,>'gC-C*S«Il^B (M^A©i^jl 

[0 05 7] lir2gg]SSj^^ 

*«isfl5^{cte(,^r{*ffl-r -5X V a 

1(a) ©^HtC^TH 1 HiSS^SKCfi^^ 'J Mt9lk 

E' i&SAL. «ia^|*3-C:?'^Xv^^3ii-CX'^5^ 
>ty35fxE*S«H±{cei*&-r.5c<!:(cJ:iD. S/'JMb 

ui?x ^M4''^•^»->J^]I•r•5x 

[0 0 5 8 ] ±ia©X2;5^>ySIStc*jl,i-Ct>. SI 

(b) {cj^-r^t^fc. {^guw3-c»gi5n/cMJis©u 

t?X h^2 0©^ffi«xt,^>y*';^E{e:i9@IS3n 

[0 05 9] ±ia©x •:.^>5'«i^S«rffifflL.r. jJ< 
i?S©i^ y ;Hb:^a -feXK J: •) ««©J:SKjg^3 n/c 

[ 0 0 6 0 ] s 8 », JIie©^^^^^g©l!bt:^^^^© h 

7>i?X$JBfi8Xgf*«:*jC:tS (a) ^^ttSKO^S 
H«sJ:U^ ( b } tlriB¥^S«©x 9 ~:/)fij^i^©»r1ii 
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c 0 0 6 n ±tE.<D^^mwmnms^(D^-yjmic'0{.xr 

y 3 1 0 (c s T I M©«^^SI^e2 

0 . y- & ss?<fc'> y 3 >ig2 1 > y- h m 

til. a 9 (a) {CS^-TJC^CC, SMUSAKteC^-C. 

f ■5!£:^3!>i!&:t,i©rm«SjfeL'iidCC». 
[0 06 2 3 <JtCc. 09 (b) {c?n^J:^«:, fii^Afc 
jry^M^Bccfci^r. (4 i ) 

ffl©i'y;MtSiJSfci8S-r.S. 5Msai4 i K:*iC>-r«~> 
y;WfcSil©4£»3WI»±3nSjW. #KS«SP (3B«ISS4 1 20 

u-:;';^ MK4 oas^) ^M*^6«->y-'HtSiJ*sf£ 
IS(L-c. ^fSMsaJ©»lS|5^K:j^y;Hl:iB!^WJ14 2*J 
j^fiSSns. e:©fy-»HbffJ©l£tfcxe{a. iKfflcvy 

fct^riiui'x ni©fflijM^®«:^tf^^^5-{ci'yju 

{b«J^W@4 2*iJ^fiK3n5C:<ktC^tS. Ui?:^ US© 

i^x na©ffliii^ffiSCt^K;fci,^r«. ~>yju{t^J*sEg:)^ 

yjWt«J^W»4 2 ©lliJ?T2 BUy;^ hBI©±ffi(C*j 30 

1, ^-cffM$ns~>y ;WtiBi^WB4 2©K/9tTi J;*) 

[0 06 3] ^>C{C, H9 (c) tC7K-rJ:^K:, ■^l^BtC 

tit'.rSfil 0 J:{cjgfi£$n/tws^:^ hM4 o©x-^*;> 

tUr. «i!8ACC4sl,»TS*?fl«r{CUS^;:^HS4 0 (4 
1) aBK|^*rxtt3CC^?r^Wr*:7'7X-7 (O. 
:/7Xv) El ^fflt^fcR I EMS^ite-rcitCj:'). 

y JWt^^WM 4 2 ©^ap^«:M^i:-> y 3 > ( s i 
Ox ) ^We4 2 b s&iJBfiKSn. K<L->y 3>^W«4 40 
2 b < MlS*^-> ;Kt1*»$WS 4 2 a i ^: S . Isl^ 
(C. C©0« t/^Xv^Z^CcJ;*), K-ft5^y 3>gWJl 
4 2 b*-7;^*iLr. S?*SS|14 l*#tfUi?X h®4 
0*ix^.9^>i^^niX3txT, *g23l£SiJ^©Ut?X Hg4 

0a«:^-rsf<e;^>'<i»->=&j^fiSrs. «J^Btc*$i»r 
«. uy;^ HB4 0*jJ:ati^yiWbg»^W®4 2*««S 

[0 0 6 4] i>CK:. Hio (d) «:^7^^j:-5«:. mtf 
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-rcifCiO. Kft->y3>^WM4 2 b$)€>m*U'5;' 

3 0 a?:Ji5JS5fr-2). C©<!:^, MilSBtCfc/J{i'-'S$-> 
[0 06 5] yi^tc. H 1 0 ( e ) (CS^T J: ^ tC« X 

flit^r. ^fti'y3>$wji4 2 b. iyvMtm-^mm 

4 2 ateJ:UfUi;'X Mg4 0 a*|^*-rS. 
[0066] Aic. miO ( f ) (C^^ J: ^ ^Jl^A 

*>aALr> y- h^3 0 si<Dmwmcid\rfi>^m 
otfcc, ^stt:^^*B!K)©tet5i®-c&sv-x • 

[0067] ±%©:4s:^^]IS©ii£ii{«^B©aijt:^ 

{cj:n«. mmAicioi.^xi^ y ;v^fc^^w®©^gp^ 
tcB5^tt^ y 3 «rf$firr * i # <c, musb ^mm 

*B»fl5fiR3ti^ct,^. c©fcj&, U'-:;'x h0©wi. * 
'5t^Jx-^^>y{cJ:i^<5f->e:^©U'V'X FS© 

[ 0 0 6 8 ] 3|s|%BJ«. DRAM^Ci:©MOS F^>i^ 

xaf©*^»sia^. vW!j<-7j!5©¥i»f*^. *4 

^,^^A/'D^>-'^'-^'^^ti^ F VVif'^y -f-IS 

-coi s^^^«^a©»jWrffi^*n«<5itcr fcjtffl-c * 

[0069] 2|s:^». ±ga©*]te©J^SSCCfES3n^c 

0«^t«. ii«SK«-r«y- F«s*»nx-r-5fc«)© 
.'^■3^->^l^xffl^^^;^ F^t L/-C. i^y/Hbr^'a-fexcc 
J:0 uyx FJg%}K^L/rc>^*i> y- FmSWi^©^ 
*.si4ii^)Si^ci'©j!inx(c^-r4 

7fc^J^*s?glSapi&-5 5«'f7'©Ui^X F)®=&ffll»5C:i 
Ki: »J * iJMOiy y jHbr*"n -fe i -T 4 C i 4> nJ«g-C* 

fj. »«©x-^s;>gp (ii-m) «c>'y;Kb!B5^W@*i?f5 

(SStl-SC <!:=&Kl5±T-5&t'©PI«©^l&*^4C tJCH 
Xifi. ^©f6. ;4s:^IS©£^'£:)&ML/i^<cl''tSffl-ca4 

[0 07 0] 

•3»«±K:UiPXFJg%>'<4»->MO:-r-Si*{C. s« 
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cDx V v'SBCciiiiT^ii^gl-r c i !&: < B?fe Uv?:^ h IP 
[007 1 ] *^(cj:n«. ±ia©*^«:gg 

i>^^mmmffim&mm<o (&> m^si:)s<t:o: (b) s 

SKit^-c**, 10 

[ 0 2 ] s 2 »^ 1 *ssjg,^fc<j&«,i}a»f*iig<D h 9 > 

i^;^*}gfiSXg^K:teW« (a) S«©^®0*jJ:C)f 
< b ) pr8aa«c©i y i^ia^J|8©»rliH-C**. 
[H 3 ] S 3 1 *Jfi0M{cl^S^iij«<*^gOSi»:& . 

[04] S4»03(Di^tr©Ui^:^ hjg*j^Rtr.sxs 
*-C*^-r ( d ) J:tJf ( e ) WtiBH-C*4. 20 

[05] S5»04©M^©««©i^^g|JOU>?;^ 

*^*-r*xssf=S:^-r (f ) i!m0*ij;c;' (g) w 

[06] 0e»05©^^©Xfi4m-r»fM0-C*O> 
(h) »>'^•3'->K*Xfi^■C, ( i ) it'^'JMm^ 

weoj^fiSx^* r , ( j ) tiK{b-> 

[07] 07tt06©i^#©XS«:^j^-rKB0-C*>3. 

(k) tty-hmffi©>'-5*->»Dxxe^-c. ( i ) » 

uy'y^ Hg©l^*Xe*r. (m) WV-;^ • KU-r> 30 

[0 8 ] 0 8 im2mmt&icm?>^¥mms.<D h ^ > 

i>;^d»»fi5EXeatC*jW4 (a) ^<*««©¥Biiia*J 

[09 ] 0g»02iii^iS(c^s^{£i$^sis©sai:& 

ffi©|!t3gXS*jj^-r»rM0-C*f]. (a)«/^•^f->S 
36XS* -C. ( b ) ;Wb«9^WJl©BR£XS* 
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r. ( d ) liK-fbs^ =i>SW®©»fi£*Jj:Cf h 
)§©y^ - >ft]xxg^-c*s^-r. 

[010101 O»09©i^t©XS^^-ri9r90-C« 

0. (k) «■!r-^s@©-'^•^'->^lIXxs*r. 
( 1 ) ttuyx hK©^ixgs-c. (m) »v-;^ • 

[0111011 «SE3feWCC«^^^fai*t:Slg(?«fi:^ 

<ommT.m^^^rmmm-c$>*) . ( a ) tiss©?f5fitr 
g*-c. (b) (jui';^ n@©?gfi£xgs-c> (c)» 
S3txg*-c=&^^, 

[0 1 2 1 0 1 2 «0 1 1 ©iK^©X®*^^»rM0-C 
* t) . ( d ) » y ^Kfc^^WB©J^fi5U:g* -C. ( e ) 

ttffi^bs^y =i>^WJi©J^^i:iyfus>;^ nil©>'<3«- 
[013 ] 01 3im^icmi>^mimm(ommyjm 

©««©x -.'ySSK:*iWSl8^XS*m-rK®0t?* 
»)> (a) H@©Jgl5RX«*-C. (b) tJS"; 

^Kb!i)^WM©?i5fiSxg* ( c ) (i^-ftv 3 
WJl©JgJ5R*iJ:i>'Ui^;^ Hg©A5»->Jnxxg*r-* 
wet. 

[014101 4:im^icmi,^imm(DW^ijm 

©pggi*=&Si?a-r-5A:ii)©0-CabO. (a) iiiy'JMt 

mm^. < b ) amiti^ u 3 >^W)i©0fiSte«fc 
t8^©«?s*. ( c ) isMmiK.mm$t\imm<f>mt 

1 •• ;>y;u{bJtta (x 5.5^>i^A!iffi) ^, 2 -S^. 3 
1 1-y-;^ • Fu-f>M«. i2 - Jgm:T: 

}«!Kj©ffi:U(e. 2 0 -m^fmmim. 2 1 - y- 
mm. 30. 3 0b ->}<yi^y3»B. soa-y-h 

MS. 4 0. 40sL-\yV>:^Vm. 4 1 •••?g*tSP. 4 
2. 4 2 a - • ^-y-iWbia^WB. 4 2 b •••K<b-> y 3 > 
^«JS> 4 2c -^S. LP -/<^'->S*ffl©jte. M 
P - v;^i?. S -i^y;U{bm. E. El. E2-Xy5=- 
D-mmti:^m. S 1 • -illiltSt. 
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